High volume materials distribution and control in the beverage and food industry in the Republic of South Africa by Bailey, M & Bailey, M

HIGH V O L U M E  M A T E R I A L S  D I S T R I B U T I O N  A N D  C O N T R O L  
IN  THE B E V E R A G E  AN D  FOOD I N D U S T R Y  IN THE 
R E P U B L I C  O F  SOU TH  ^ R I C A .  
BY 
M. B A I L E Y
A d i sser ta t i on  submitted to the Facul ty  of  Eng ineer ing ,  
U n i v e r s i t y  o f  the Wi twa ter srand ,  Johannesburg,  f o r  the 
D e g r e e  of  M a s t e r  j f  Sc ience in Engineer ing.
October  1978.
Unde rtaking
I he r eby  c e r t i f y  that tlus d isser tat ion is m y  own work  
has not been submitted at any other  univers i ty
M. BARLEY 
Oc tobe r  1978.
A ckno wledgoments
I would l ike to thank;
P r o f  R T.  Jamieson  - my  superv i so r  - for  his he lp and 
valuable c r i t i c i s m ,  Hein Ensl in and his Techn ica l  D e p a r t ­
ment  at Coca Cola Export  Corporat ion  for  the ass i s tance  
g iven,  E r i c  M a c l e a r  for hia help with the t ime  studies and 
al l  the beverage  f a c to r i es  throughout South A f r i c a  f or  p e r ­
mi t t ing  the gather ing of  informat ion.
( i )
C O N T E N T S
C H A P T E R  N O . D E S C R I P T I O N  P A G E
1 SYNOPSIS  1
2 I N T R O D U C T I O N  3
2.1.  A i m s  3 
2. 2. Background 3 
2. 3. Distr ibut ion Range 4
2.4 The Consumer  of  High Vo lume Products  5 
2. 5. Mi^rketing and Inf luence of  Distr ibut ion 6
2.6. Gove rnment  P r e s s u r e  and T r a f f i  Con-  8 
gest ion.
2.7.  The Returnable Container  10
2. 8 . Product  Packages  1 1
- M A T E R I A !  M O V E M E N T  AN D C O N T R O L  1 5 
W I T H I N  P R O D U C T I O N  A ND P R O C ESSING 
F U N C T I O N
3. 1. Thr  Basic  Production Units 15
3.2.  E f f i c i ency  16
3.3.  M a te r i a l s  Control  16
3.4.  The Dai ly  Operat ional  Return 17
4 S A L E S  AND W A REH OU SES 21
4. 1. Inventory  21
4.2.  O r d e r i n g  and Sel l ing 23 
4. 3. Bott !e Sort ing and Types  26
4 . 4 . Distr ibut ion Centre Locat ion 30
4 . 5 . Mul t iple  Distr ibut ion Points  31 
4 . 6 . Warehouse  Layouts 46
4 . 7 . Fork l i f t s  and T r o l l e y s  47
4.8.  L i v e .  S torage  49
4.9.  Making of  O r d e r s  52.
54
55
56
60
61
65
67
72
74
74
75
77
79
82
85
85
86
88
89
89
90
90
91
NO.
D I S T R I B U T I O N  O F  P R O D U C T  TO AND  
F R O M  THE CONSUMER
Aim s
Ba ckground
Anal ys is  of  Sel l  Reco rd ing  Sheets 
T i m e  Studies 
Compar ison  o f  Resul ts  
A System of  D e l i v e r y  Control  
Min im is ing  Distances
Deve lopment  of  an A l go r i thm for  loading,  
routing and schedul ing 
Further  Steps to Reduce Distr ibut ion 
T i m e
F l ee t  F l ex ib i l i t y  
Incent ives 
The P e r f e c t  T ruck 
Mechanical  Handl ing 
Distr ibut ion Fluctuation 
Computer ised  Loading
COST E F F E C T I V E N K S S
Distr ibut ion as a Cost  Centre
Cost Breakdown
Discussion
Savings
Conclus ion
F U T U R E T R E N D S
L a r g e r  Containers 
Bulk Handl ing
( i i i )
C H A P T E R  NO. D E S C R I P T I O N  P A G E
7.3.  P roduc t  D i spense rs  91
7.4.  Hr use- t o -House  Sales 91 
7. 5. P ro f e s s i o n a l  D i s t r i butors  92
7.6.  Cent ra l i s ed  depots s e r v i c ed  by e l e c t r i c a l
veh ic l es
8 L IST  O K R E F E R E N C E S 94
A P P EN D I C ES
1. 97
2. 99
3. 116
I.
CHA P T E R  i
S Y N O P S I S :
This  d i sser ta t ion  sets out to examine  the present  status of  
distr ibut ion in the food industry in South A f r i c a ,  and once th i9 
has been establ i shed,  sets out a sys t em whereby  the ex i s t ing  
distr ibut ion networks can be improved.
The complet e  range of  distr ibut ion cove r ed  includes the 
movement  of  product f rom the production centre until  it 
r eaches  the consumer  Whi le  the ent i r e  mate r i a l s  handl ing 
concepts of  a producer/dis t r ibutor  have been discussed,  
attention has been paid to the sett ing up o f  new distr ibut ion 
standards and methods of  control  (Chapter  5).
Most  o f  the d i sser tat ion deals with high volume product m o v e ­
ment in the be ve rage  industry - i e 20 mi l l i on  cases o f  
product per  annum, but many of  the f indings and resul ts apply 
equal ly  to the sm a l l e r  d is t r ibutor
The actual  savings that would come f rom the implementat ion 
of  the r ecommendat ions  of  this study ar e  in excess  of  Z0 %  of  
the total costs of  distr ibut ion and should save a l arge  d i s t r i bu ­
t o r  in e x ce ss  c f  one mi l l ion  rands per  annum
Bes ides  sett ing up improved  sys tems to save money,  a complete  
s t ra teg ic  look in a l so  taken at Lhe future of  distr ibut ion in 
South A f r i c a ,  including the expected e f f ec ts  of  proposed G o v e r n ­
ment  Leg is la t ion.
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D E F I N I T I O N S  A N D  A B B R E V I A T I O N S :
2.
Bev e r ag e  : Soft dr inks and beers .
D . O . R .  Dai ly  Operat iona l  Return.
Drop  Tota l  number  ot cast 's hand'?d during a
de l i v e r y  i . e .  number  o f  fulls plu3 empt i es
Empt i es  Empty bottles.
Horses  : P o w e r  of  truck which pulls s e m i - t r a i l e r
( T r a c t o r ) .
r .S .O.  : Internat ional  Organi c * t i on  for  Standard­
ise ^ion
Outlet Any place to wnich d is t r ibutor  suppl ies
products for  r<*^iic-.
Package  • An individual  product f lavour,  type or  s ize.
Ref .  No. Re f e r ence  number  - r e f e r r i n g  to l ist of
r e f e r enc es  in Chapter  8 .
Returnables : Containers  that once used arc returned vo
the p r oc ess ing  function for  re -use .
Se r v i c e  : To  v is i t  an outlet and prov ide  the outlet
with its requi rements .
Soft Dr ink F lavoured ,  non a lcohol i c  drink.  Usual ly
carbonated.  May a lso  be a m i x e r  for  an 
a l coho l i c  drink
T r a i l e r s  : Any t r a ; r hi tched to a s e m i - t r a i l e r  or
r igid * rur
Trucks  : The comple te  d e l i v e r y  vehic l e .
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3.
C H A P T E R  i
I N T R O D U C T I O N
2. 1. A IMS
The a im o f  th* d i sser ta t i on  is to set out a l og i ca l ,  
pract i ca l  and e f f i c i ent  dietr ibat ion sys t em in a l a rge  
food producing organisat ion.
The m * i n  reason behind the setting up o f  this d i s ­
tr ibution t y s te  -n is e conomic  i . e .  to cut cos ts ,  but 
secondary  conf iderat i t  ns include oet ter  cu s to me r  
s e r v i c e ,  cutting down on the use o f  s t ra t eg i c  raw 
mate r i a l s ,  sat i s fy ing present  and proposed g o v e r n ­
ment  l eg is la t ion and helping to keep up with future 
t r ends .
Z Z. B A C K G R O U ND
In the past few y e a r s  with the huge pet ro l  pr i ce  i n ­
c r eas es ,  and r ; ses  in the capital  costs o f  v eh i c l e s ,  
m o r e  and m o r e  attention ha i been paid to product  
distr ibut ion and the m*.ny prob lems assoc ia t ed  with 
product contro l  and movement .  Companies  which 
have been eapec ia l l y  hit by these pr ice in c r ea se s  
ar e  organinat ions which need to distr ibute v e r y  high 
vo lumes  o f  products such as the beverage  industry,  
the mi lk  industry,  and the wine industry.  This  
situation is aggrava ted by i e re l a t i ve l y  low pro f i ts  
made per case o f  produc(s  in this type o f  industry.
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P R I C E  T E N D E N C I E S  IN SOUTH A F R I C A
- Be r  - Beo Tre- ida ( r e f  No. 3)
FIG: 2.
260 e
Typ i ca l l y  a l ar ge  fac tory  in one of  these industr ies 
needs to distr ibute o v e r  1 m i l l i on  cases  o f  product 
per  month. A v e ry  smal l  i nc r ease  in distr ibut ion 
costfa such as l c  per  cawe could thus mean a total  
e f f ec t  o f  s e ve r a l  mi l l i on  rands per  annum.
F i gure  2. 2. shows the pr i ce  tendencies  in South 
A f r i c a  s . m e  1970 for  mach inery ,  food ( consumer  
inuex)  and t ransport  ( ret  3. ) .  The graph shows how 
di f f icul t  't has been to control  coste and pr i c e  in ­
c r ea se s  It is also becoming  apparent that v e r y  
c lose  control  is necessa ry  on the ent i re  movement  
o f  the products f r om thei r  production l ine until the i r  
return as empty  containers.
2. 3. D I S T R I BUTION R A NGE
This  d i sser tat i on a .ms at cove r ing  the ent i re  
nat e r i a l s  handling range of  a beve rag e  o r  food 
manufacturer  and distr ibutor .  F' igure 2.3.  shows 
a typica l  beve rage  o r  food industry distr ibut ion p r o ­
cess.  The d i sser tat ion wi l l  fo l low the same pattern 
as shown by f igure 2.3.  H ow eve r ,  the most  e m p h a ­
sis w i l l  be paid to the product movement  f r om the 
warehouse at the d u t r ib u ’ ion cent re  to the outlet 
(and back again) .
Most  o f  this study is <urn*‘d at a typical  l a r ge  b e v ­
e r ag e  producer.  This producer  is a hypothet ical  
production/dxf l ‘ ‘ ibution centre  situated in a large  
ci ty (population 1 mi l l i on  .<nd o v e r )  and r!i str ibutes 
so me w her e  in the reg ion o f  20  m i l l i on  caaes per 
annum.
4.
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THE D IS T R I B U T I O N  PROCESS
FIG: 2. 3.
A typical  beer ,  b e ve ra ge  and food industry 
distr ibut ion p rocess
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5.
Most  o f  the study w i l l  howeve r  a lso  apply to sm a l l e r  
distr ibut ion cent res ,  and should the re f o r e  be of  use
to any dist r ibutor .
The var ious background production p r oc es se s  ar e  
b r i e f l y  explained in Chapter 3, whi le the background 
to the marke t ing  methods used are  explained in
Chapter  2. S.
2. 4. THE CO NSUM ER O F  HIGH V O L U M E  P R O D U C T S
Be fo r e  going into the detai l s  of product handl ing and 
distr ibution it is worth looking at who is actual ly  
using the products.
Although there has recent ly  been a I? e swing to 
supermarket  distr ibut ion of  mi lk  and soft dr ink p r o ­
ducts, the vast m a jo r i t y  of  al l  these products goes 
through the " s m a l l "  outlet.
F ig .  2,4. 1. shows a typical  curve  o f  a soft dr ink 
rna rket.
A s  can be seen, the vast major i ty  o f  product is d i s ­
tr ibuted to the smal l  cus tomer  i. e. 70% o f  al l  sales 
a r e  made up o f  drops of  20 last ' s  or  less .
Th i s  curve  is t'ven s teeper  tor the m i lk  industry and 
somewhat  f lat ter  for the beer  industry ( see  F i g  2. 4. 2).
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H o w e v e r ,  the mos t  important  thing shown by the 
curve  is that the vast ma jo r i t y  o f  the d ist r ibut ion in 
this type o f  industry needs to be a imed at the smal l  
cus tomer .
As  the smal l  cus tomer  no rma l l y  has v e r y  l i t t le 
loading fac i l i t i es ,  smal l  c ramped  warehouses  and 
even l ess  capital ,  the d e l i v e r y  methods must  be 
adapted accord ing ly .  (See F ig .  2 . 4 . 3 . ) .
Graphs  2 4.1 and 2 4 2 ar e  l ike ly  to f latten out 
in the future with g r ea t e r  supermarket  p r essure  but 
for  the present distr ibut ion and marke t ing  methods 
need to be a imed  at the 20  case and under buyer
M A R K E T I N G  AND ITS I N F L U E N C E  ON D I S T R I B U ­
T IO N
One o f  the main f eatures o f  the beve rag e  industry is 
the immense* s i re  o f  the marke t ing  and adver t i s ing  
co ve r age  o f  the products involved.
Soft dr ink and beer  prod;. adver t i s ed  dai ly  on
radio and te lev is ion.  Mas t  bi l lboards display the 
v i r tues  of  var ious brands of  products,  and sports 
event a , compet i t ions,  shows and meet ings  are  spon­
sored r egu la r l y  by these product manufacturers .
The imag e  set up by these companies is thus a l l -  
important  The shape of  a bottle,  container or
FIG: 2. 4. 3.
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t ruck is the r e f o r e  not a lways  dictated by pure 
e f f i c i ency  but of ten it is m o r e  re lated to consumer  
demand and compe t i t or  tact ics.
Distr ibut ion is a l so  c l ose l y  related to the ent i re  
marke t ing  concept.  Of ten products a r e  distr ibuted 
to a r eas  where  the cost o f  t ransport  far exceeds  the 
prof i t  ma rg ins  made on the product,  in o r d e r  to 
keep compet i t ion out of  an a r ea  or  even to boast that 
a product may  be obtained anywhere  in the country/ 
wo rid
Cus tomer  re lat ions ar e  a lso  ex t r e m e l y  important.
It is often necessa ry  to s. ‘nd one case o f  product 
seve ra l  k i l ome te r s  to sat is fy  the wh ims  o f  a cus to ­
m er .  The need to keep the cus tomer  happy might  
mean tha truck c rews  are  de layed whi le  t idying a 
cus tomer ' s  s tores  o r  m e r e l y  wai t ing for  the cus tomer  
to pay his account
The type o f  cus tomer  who buys the product a l so  has 
a profound inf luence on the distr ibut ion function. One 
often finds that the sm a l l e r  type o f  cus tomer  runs 
his ent i re  operat ion on a shoe. itring. P a y m e n t  ar e  
thus nomet imes  late in coming *nd o n  e r s  often have 
to be returned to the factory.  Often c iBtomero r e ­
fuse to make any attempt to sort  the i r  empty  bott les
- m ix ing  brands and s i zed,  how and where  they l ike. 
This  adds to sort ing prob l ems and g iass  breakage.
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Even the posi t ioning o f  the warehouse  may  be 
af f ec ted by marke t ing  approaches ,  i. e. posi t ioning 
such that the max imum status may be rea l i sed  
rather  than max imum e f f i c i ency .  D e l i v e r y  routes,  
schedules and truck loading can a l so  be dominated 
by the des i r e  to s e r v i c e  each and e v e r y  cue tomer  in 
the best way possible.
The marke t ing  function seems  thus to dominate the 
b ev e r ag e  industry Company image  and marke t ing  
ideals  a r e  usual ly a p r im a ry  considerat ion.  H o w ­
e v e r ,  it is cer ta inly  st i l l  poss ib le  to slot a balanced 
mat e r i a l s  handl ing system into the marke t ing  func­
tions o f  the company.
A l l  purely  theore t i ca l  distr ibut ion analyses  should 
thus be cons idered with enough f l ex ib i l i ty  to a c c o m m ­
odate the a forement ioned marke t ing  approaches.
2.6.  G O V E R N M E N T  PRESSURE AND T R A F F I C  C O N G E S ­
TION.
In March,  1972 a Commi t t ee  o f  Inquiry into Urban 
T ranspor t  Fac i l i t i es  in the Republ ic  of  South A f r i c a  
was appointed.  This  led to the Dr i e ss en  Repor t  and 
a white paper published by the government  on the 
Dr i e ssen  Report  ( see  ref.  fi and 9). The commi t t ee  
r e cogn i sed  that there  was a great  deal  o f  congest ion 
in the c i t i es  in South A f r i ca  and this was l ike ly  to 
inc r ease  in the future.
8.
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The commi t t e e  thus dec ided that the best solution to 
this p rob lem would be to take " r e m e d i a l  m eas ur es  
in accordance  with an expl i c i t  t ransport  po l i cy " .
These  remedia l  m easu r e s  include
9.
2.6.  1. G r e a t e r  power  should be granted to t ransport  au thor ­
i t i es  in the f orm oi the Nat ional  T ranspor t  C o m - 
mirf ion and Urban Transpor t  Divis ion.
2 .6 .2 .  " T h e  on-s t r ee t  loading and unloading o f  goods v e ­
hic les  in central  urban and congested a r ea s  should 
be shi f ted as far as possible  to night o r  ea r l y  m o r ­
ning hours,  and fur the rmore ,  prohibi ted ent i r e l y  
during peak hours Local  authori t i es a r e  requested 
to impl ement  this r ecommendat ion  as soon a# 
poss ib le "  ( P a r .  5 .11.4 .  ref.  8 , 1 .3 .16  ref. 9).
2 .6  3. " T h e  poss ib i l i t y  o f  using m o re  compact  d e l i v e r y
vehic l es  in the Republ i c ' s  ci ty areas  should be in ­
vest igated by the proposed Urban Transpor t  R e ­
search Div is ion ol  t* j C . S . I . R . ,  and f o r  this pur ­
pose the poss ibi l i ty  o f  establ ishing m o r e  distr ibut ion 
deports  and extending containe r isat ion should be c o n ­
s ide r ed " .  ( Pa r .  S. 11.5. ref .  8 , 1 .3.17.  ref.  9).
2 6 . 4. "C on t ro l  should be e r c e r c i s e d  o v e r  the s i ze  o f  goods
veh ic le s  enter ing central  city and congested areas ' ' .  
( P a r  5 11.6 r e f  8 , 1 3. 18. ref. 9).
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2.6.  5. " T h e  pr inc ip le  o f  charg ing for  parking space and
loading zones in centra l  city a r ea s  should be appl ied,  
and charges  should cove r  al l  d i re c t  and non-d i rec t  
e conom ic  cos t s " .  ( P a r .  6 .4  6 . ref.  8 , 1 .4 .3 .  
ref .  9).
As  can be seen, these measures  wi i l  have a pro-  
‘ound e f fect  on dist ribution in ci ty areas .  Both the 
ind  .soft * rink industr ies w i l l  have to «:han„> 
tl w1 r ent i re  n othods o f  de l i v e r i e s  - i. e. sm a l l e r  
trucks,  ^(tht t ime d e l i v e r i e s ,  town depots and smal l  
e l e c t r i c  del v e r y  vehic les .  (See f ig 2 .6 . ) .
These  changes a r e  l ike ly  to come about as soon as 
South A f r i c a ' s  e conomic  situation i m p r ove s  su f f i c ­
ient ly to al low the government  to imp lement  them.
It is thus ne ce s sa ry  that d ist r ibutors  begin i m m e ­
diate pla nning tor this eventual i ty.
2.7 THE R E T U R N A B L E  CONT  N E R .
Throughout the wor ld  there  have recent l y  been out­
c r i e s  that we are  us in «  up the wo r ld s '  raw mate r i a l  
r e sources ,  and soon we w i ' l  have none left.  The 
\alue of  the raw m at e r i a l s  involved in packaging 
m a te r i a l s  such as foodstuf fs is becoming  m o r e  and 
m o r e  prevalent .  The soda ash needed for the manu- 
U ture o f  g lass is becoming  ve r/ di f f icul t  to obtain 
and the ent i re  food industry has been fo rced  to look 
at returnable containers Today a typical  300ml 
bee r  bottle would cost +_ 1 0 c and a can o f  the same 
capaci ty  + 7 c.
10.
. . / I I
f i g - 2. 6
b e v e r a g e  
T G E R M A N Y
a_H K T U R N A B I . E  AND  N O N . R E T U R N A B L E
P A C K A G E
11.
The future t rends in the industry wi l l  the r e f o r e  c e r ­
tainly be to returnable containers.  In the United 
States o f  A m e r i c a  non-returnabl e containers have 
a l r ead y  been banned in s evera l  states and deposi ts  
and taxes placed on them in other  states,  It is 
l ike ly  that by the year  2000  there w i l l  v i r tua l l y  be 
no non-returnable  (non-recyc l f cable )  containers used 
in the food industry.
The returnable container ha* had a  profound e f f ect  
on genera l  distr ibut ion costs.  It is not m e r e l y  the 
actual  cost of  br inging the container back f r om the 
outlet that is involved,  but a l so  the s to rage  and 
handl ing of  this container.  The moat  commonly  used 
container - the glass bottle - e spe c i a l l y  needs care  
Ev^ry  t ime it is manhandled,  its l i fe is c o n s i d e r ­
ably reduced and costa thus increased.  This  means 
sturdy protect i ve  orates  and ve r y  " s o f t "  ma t e r i a l s  
handling.
This  d i sser tat i on concentrates  only on the returnable 
container  although much o f  the in format ion may  be 
used for  non-returnable  containers.
2. b. P R O P U f T P A C K A G E S
Bas i ca l l y  the fo l lowing product packages a r e  used in 
the beve rag e  industry.
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